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y^(T)gECXAlMS 

Please cancel claims SI -55 and S8-63 without prejudice. 

Please amend claims 1. 4. 5. 8-19, 21, 22, 24-27, 29, 30, 35, 36, 39-50, and 56 as follows: 

1. (Cuirently Amended) A fluid ejection device comprising: 
a substrate: 

a first fluid feed seweeslot formed in the substrate and h aving a first fluid feed 
seuFeeslot edg e in oommunication with a substrate Giirfaoo ; 

first firing resistors disposed along the first fluid feed seweeslot and configured to 
respond to a first current to heat fluid provided by the first fluid feed soweeslot via a fluid 
path : and 

a reference conductor formed on the substrate and configured to conduct the first 
current &om the first firing resistors, wherein the reference conductor is disposed under the 
fluid path in an area b etween the first fluid feed seage eslot edge and the first firing resistors. 

2. (Original) The fluid ejection device of claim 1, M^erein the reference conductor is 
disposed between at least two of the first firing resistors. 

3. (Original) The fluid ejection device of claim 1, comprising drive switches, wherein 
each of the drive switches is electrically coupled to a corresponding first firing resistor of the 
first firing resistors and the reference conductor is disposed over a portion of the drive 
switches. 

4. (Currently Amended) The fluid ejection device of claim 1. comprising firing resistor 
I areas disposed along the first fluid feed settfeeslot, wherein the reference conductor is 

disposed between at least two adjacent firing resistor areas. 

5. (Currently Amended) The fluid ejection device of claim 1, comprising drive switches 
fomied in a first layer and firing resistor areas formed in a second layer disposed along the 
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I first fluid feed s e uro eslot, wherein the reference conductor is disposed between adjacent 
firing resistor areas and over a portion of the drive switches. 

6. (Original) The fluid ejection device of claim 1, comprising drive switches, wherein 
each of the drive switches is electrically connected to a corresponding first firing resistor of 
the first firing resistors and the reference conductor. 

7. (Original) The fluid ejection device of claim 1, comprising drive switches, wherein 
each of the drive switches is a field effect transistor that is electrically connected between a 
corresponding first firing resistor and the reference conductor. 

8. (Currently Amended) The fluid ejection device of claim 1 , wherein die reference 
I conductor is disposed along the entire length of the first fluid feed seweeslot. 

9. (Currently Amended) The fluid ejection device of claim 1, wherein the reference 
conductor is disposed along opposing sides of the first fluid feed slot and along the entire 
length of the opposing sides of the first fluid feed sewe eslot . 

1 0. (Currently Amended) The fluid ejection device of claim 1 , wherein the first firing 
resistors are disposed along opposing sides of the first fluid feed seare eslot and the reference 
conductor is disposed between the first firing resistors and the first fluid feed ^ewe eslot edge 
along one of the opposing sides of the first fluid feed eotwwslfii and the first firing resistors 
and a second fluid feed devfeeslot edge along another one of the opposing sides of the first 
fiuid feed eewe eslot . 

1 1 . (Currently Amended) The fluid ejection device of claim 1, comprising second firing 
resistors disposed along the first fluid feed^ottfe eslot and configured to respond to a second 
current to heat fluid provided by the first fluid feed sewe eslot, wherein the reference 
conductor is configured to conduct the second current fiom the second firing resistors and the 

I reference conductor is disposed between the first fluid feed seuje eslot edge and the second 
firing resistors. 
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12. (Currently Amended) The fluid ejection device of claim 1 1, wherein the second firing 
resistors are disposed on opposing sides of the first fluid feed 6e&Fe€slot and the reference 
conductor is disposed between Ihe second firing resistors and the first fluid feed seure^lst 
edge along one of the opposing sides of the first fluid feed seweegl^ and the second firing 
resistors and a second fluid feed setgeeslot edge along another one of the opposing sides of 
the first fluid feed fiewo eslol . 

1 3 . (Currently Amended) The fluid ejection device of claim 1 1 , comprising a second 

I fluid feed aetgeeslot and third firing resistors disposed along the second flud feed seweesjot 
and configured to respond to a ttiird current to beat fluid provided by the second fluid feed 

I sewe eslot, wherein the reference conductor is configured to conduct the third current from 
the third firing resistors, and the reference conductor is disposed between the third firing 

I resistors and a second fluid feed seureeslot edge along the second fluid feed fietae eslot . 

14. (Currently Amended) The fluid ejection device of claim 13, wherein the third fixing 
resistors are disposed on opposing sides of the second fluid feed soiw ^slot and the reference 
conductor is disposed between the third firing resistors and the second fluid feed eeweeslot 
edge along one of the opposing sides of the second fluid feed ^oure eslot and the third firing 
resistors and a third fluid feed sottfeeslot edge along another one of the opposing sides of the 
second fluid feed sew&eslot. 

15. (Currently Amended) The fluid ejection device of claim 13, comprising fourth firing 
resistors disposed along the second fluid feed sewfeeslot and configured to respond to a fourth 
current to heat fluid provided by the second fluid feed ^^^tfe eslot, wherein the reference 
conductor is configured to conduct the fourth current from the fourth fixing resistors and the 

I reference conductor is disposed between the second fluid feed se«reeslgt edge and the fourth 
firing resistors. 

16. (Currently Amended) The fluid ejection device of claim 1 5, wherein the fourth firing 
I resistors are disposed on opposing sides of the second fluid feed Douro e s lot and the reference 
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conductor U disposed between the fourth firing resistors and the second fluid feed douve^lot 
edge along one of the opposing sides of the second fluid feed setf^slot and the fburth firing 
resistors and a third fluid feed gewseslot edge along another one of the opposing sides of the 
second fluid feed eewe eslot, 

17. (Cunrently Amended) The fluid ejection device of claim 15, comprising fifth firing 
resistors, wherein a first portion of the fifth firing resistors are disposed along the first fluid 
feed settFeeslot and configured to respond to a fifth current to heat fluid provided by the first 
fluid feed fieweeslot and a second portion of the fiflh firing resistors are disposed along the 
second fluid feed sewe eslot and configured to respond to the fifth cuirent to heat fluid 
provided by the second fluid feed sewe eslot whorein the reference conductor is configured 
to conduct the fifth current from the fifth firing resistors and is disposed between the fiist 
fluid feed swrwslot edge and the first portion of the fifth firing resistors and between the 
second fluid feed seuyeeslot edge and the second portion of the fifth firing resistors. 

18. (Currently Amended) The fluid ejection device of claim 17, comprising sixth firing 
resistOT^y wherein a first portion of the sixth firing resistors are disposed along the first fluid 
feed s ouro e slot and configured to respond to a sixth current to heat fluid provided by the first 
fluid feed oewfeeslot and a second portion of the sixth firing resistors are disposed along the 
second fluid feed couro eslot and configured to respond to the sixth current to heat fluid 
provided by the second flmd feed sewe eslot, wherein the reference conductor is configured 
to conduct the sixth current fi-om the sixth firing resistors and is disposed between the first 
fluid feed settreeslot edge and the first portion of the sixth firing resistors and between the 
second fluid feed settf^eslot edge and the second portion of the sixth firing resistors. 

19. (Currently Amended) The fluid ejection device of claim 1 , comprising a second fluid 
feed setffe eslot having a second fluid feed wttfeeslot edge in communication with th e 
substrat e surfao e-and second firing resistors, wherein a first portion of the second firing 
resistors are disposed along the first fluid feed «e»f©esiot and configured to respond to a 
second current to heat fluid provided by the first fluid feed eeufeeslot and a second portion of 
the second firing resistors are disposed along the second fluid feed S0«meslot and configured 

5 

PAGE 7f2r RCVDAT7M006S:40:21 PM [Eastern Dayfi^^^ 



07/06/2008 16:42 FAX 612 573 2005 DICKE , BILLieSCZA JA P. A. BlOOS 



Amendment and Response 
Applicant! Joseph M. Torgerson et aL 
Serial No.: 10/827,030 
Filed: April 19,2004 
Docket No.: 200210152-1 

Title: FLUID EJECTION DEVICE . 

to respond to the second current to heat fluid provided by the second fluid feed eewe^loL 
wherein the reference conductor is configured to conduct the second current from the second 
firing resistors and is disposed between the first fluid feed edweeslot edge and die first 
portion of the second firing resistors and between the second fluid feed seweeslot edge and 
the second portion of the second firing resistors. 

20- (Original) The fluid ejection device of claim 1, wherein the reference conductor 
comprises a conductive layer and a resistive layer. 

21. (Cunently Amended) The fluid ejection device of claim 1, comprising: 
vaporization chambers fluidically coupled to the first fluid feed $e0jms]ot; and 
an isolation layer configured to isolate the reference conductor from fluid flowing 

from ttie fluid feed seweeslot to the vaporization chambers, wherein the reference conductor 
is disposed between the vaporization chambers and the first fluid feed seweeglot edge. 

22. (Currently Amended) A fluid ejection device comprising: 

a first fluid feed sote^eslot formed in the substrate and h aving a first fluid feed 
oouro ca lot edge: 

first vaporization chambers fluidically coupled to the first fluid feed aettfe eslot via a 
fluid oath : 

a reference conductor formed on the substrate and disposed under the fluid t^ath in an 
area b etween the first vaporization chambers and the first fluid feed smawslot edge; and 

an isolation structure configured to isolate the reference conductor from fluid flowing 
over the first fluid feed fleure eslot edge to the first vaporization chambers. 

23. (Original) The fluid ejection device of claim 22, wherein the refcrmco conductor is 
disposed between at least two of the first vaporization chambers. 

24. (Currently Amended) The fluid ejection device of claim 22, wherein the reference 
conductor is disposed along opposing sides of the first fluid feed eeureeslot. 
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25. (Currentiy Amended) The fluid gection device of claim 22, wherein the first 
vaporization chambers are disposed along opposing sides of the first fluid feed seweeslfit and 
the reference conductor is disposed between the first vaporization chambers and the first fluid 
feed fiewe eslot edge along one of the opposing sides of the first fluid feed detifeeslsf and tiie 
first vaporization chambers and a second fluid feed seweeslgt edge alojig another one of the 
opposing sides of the first fluid feed seme eslot . 

26. (Cuirently Amended) The fluid ejection device of claim 22, comprising fluid paths, 
wherein each of the fluid paths is fluidically coupled to the first fluid feed seweeslot and a 
coiresponding one of the first v^orization chambers and the reference conductor is isolated 
from fluid flowing throu^ the fluid paths by the isolation structure. 

27. (Currently Amended) The fluid ejection device of claim 22» comprising: 

a second fluid feed seufeeslot formed in the substrate and h aving a second fluid feed 
seuFe eslot edge; and 

second vaporization chambers fluidically coupled to the second fluid feed settfeeslot 
yia a second fluid path, 

wherein the reference conductor is disposed under the second flu id path in an area 
between the second vaporization chambers and the second fluid feed aeweeslot edge, and 

wherein t he isolation structure is configured to isolate the reference conductor firom 
fluid flowing over the second fluid feed seereoslot edge to the second vaporization chambers. 

28. (Original) The fluid ejection device of claim 27, wherein the reference conductor is 
disposed between at least two of the second vaporization chambers. 

29. (Currently Amended) The fluid ejection device of claim 27, wherein the second 
vaporization chambers are disposed along opposing sides of the second fluid feed eeweeslot 
and the reference conductor is disposed between the second vaporization chambers and the 
second fluid feed seweeslot edge along one of the opposing sides of the second fluid feed 
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fieweeslot and the second vaporization chambers and a third fluid feed seweeslgt edge along 
another one of the opposing sides of the second fluid feed ddtifeegl^t. 

30. (Currently Amended) The fluid ejection device of claim 22, comprising firing 
resistors, wherein each of the firing resistors is disposed in a corresponding one of the first 
vaporization chambers and configured to respond to a current to heat fluid provided by the 
first fluid feed sewe eslot. and 

wherein t he reference conductor is configured to conduct the current from the firing 
resistors. 

3 1 . (Original) The fluid ejection device of claim 30, comprising drive switches, wherein 
each of the drive switches is electrically coupled between a coiresponding one of the firing 
resistors and the reference conductor. 

32. (Original) The fluid ejection device of claim 31, wherehi the ref^ence conductor is 
disposed over a portion of the drive switches. 

33. (Original) The fluid ejection device of claim 31, wherein the reference conductor is 
disposed between two of the firing resistors. 

34. (Original) The fluid ejection device of claim 31, wherein the reference conductor is 
disposed between two of the firing resistors and over a portion of the drive switches. 

35. (Currently Amended) A fluid ejection device comprising: 
a substrate: 

a first fluid feed se«feestot formed in tlie substrate and h aving a first fluid feed 
sourG e s Iol edge: 

first firing resistors disposed along the first fluid feed setweeslot and configured to 
respond to a first current to heat fluid provided by the first fluid feed aettfe eslot via a fluid 
path; 
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first drive switches disposed along the first fluid fced^ews esloU wherein each of the 
first drive switches is electrically coupled to one of the first firing resistor s and cotiii gored to 
su pply the first current to the one of the first firing resistors: and 

a reference conductor formed on the substrate and d isposed over a portion of the first 
drive switches and under the fluid oatfi in an area ojit e ndinc to b etween the first firing 
resistors and the first fluid feed sourc es lot edge^ 

wherein the reference conductor is configured to conduct the first current from tlie 
first firing resistors . 

36. (Cmrently Amended) The fluid ejection device of claim 35^ comprising vaporization 
chambers fluidically coupled to the first fluid feed sewe eslot wherein each of the first firing 
resistors is disposed substantially adjacmt to a corresponding one of the vaporization 
chambers and the reference conductor is disposed between the vaporization chambers and the 
first fluid feed gotgreeslot edge. 

37. (Original) The fluid ejection device of claim 35, wherein the reference conductor is 
disposed between at least two of the first firing resistors. 

38. (Original) The fluid ejection device of claim 35, wherein the reference conductor is 
disposed between at least two of the first firing resistors and between two of the first drive 
switches. 

39. (Currently Amended) The fluid ejection device of claim 35, wherein the first firing 
resistors are disposed on opposing sides of the first fluid feed oouro o slot and the first drive 
switches are disposed on the opposing sides of the first fluid feed fle«feesloL and the 
reference conductor is disposed over a portion of the first drive switches and between the first 
firing resistors and the first fluid feed Qoui-oo slot edge along one of the opposing sides of the 
first fluid feed settpeeslot and over a portion of the first drive switches and between a second 
fluid feed settfeeslot edge along another one of the opposing sides of the first fluid feed 
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40. (Currently Amended) The fluid ejection device of claim 35, comprising: 

a second fluid feed gewe esloi Formed in the substrate and h aving a second fluid feed 
iSQuro o slot edge; 

second firing resistors disposed along the second fluid feed seufe eslot and configured 
to respond to the first current to heat fluid provided by the second fluid feed aettfe eslot via a 
second fluid path: and 

second drive switches disposed along the second fluid feed ^evweeslot, wherein each 
of the second drive switches is electrically coupled to one of the second firing resistors and 
configured to suddIv the fiist current to the one of tlie second firing resistors. 

wherein t he reference conductor is disposed over a portion of the second drive 
switches and under the second fluid path in an area o xtendinc to b etween the second firing 
resistors and the second fluid feed setH^slot edge^ 

wherein the reference conductor is configured to conduct the first current from the 
second firing resistors , 

41. (Currently Amended) The fluid ejection device of claim 35, comprising: 

second firing resistors disposed along the first fluid feed eeweeslot and configured to 
respond to a second current to heat fluid provided by the first fluid feed seweeslot; and 

second drive switches disposed along the first fluid feed geure eslot. wherein each of 
the second drive switches is electrically coupled to one of the second firing resistors and the 
reference conductor is disposed over a portion of the second drive switches and extending to 
between the second firing resistors and the first fluid feed deuf^eslst edge. 

42. (Currently Amended) The fluid ejection device of claim 35, comprising: 

a secxand fluid feed sewe eslot formed in the substrate and h aving a second fluid feed 
seufe esloj edge; 

second firing resistors disposed along the second fluid feed seuFe eslot and configured 
to req)ond to a second cuirent to heat fluid provided by the second fluid feed seweeslot via a 
second fluid oath: and 
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second drive switches disposed along the second fluid feed seweegloj, wherein each 
of the second drive switches is electrically coiq>led to one of the second firing resistors and 
confijyurcd to sunolv the second current to the one of the second firing resistors, 

wherein t he ref<mnce conductor is disposed over a portion of the second drive 
switches and under the second fluid oath in an area e xtend ine to b etween the second firing 
resistors and the second fluid feed souro es lot edge^ 

wherein Ihe reference conductor is configured to conduct the second current from the 
second firing resistors . 

43. (Currently Amended) A method of operating a fluid ejection device, comprising: 
receiving fluid 4tem rVia a fluid path at first firing resistors disposed along a first flxiid 

feed seweeslot fanned in a substrate, the first fluid feed siot having a first fluid feed 
fle«PBeslQl edge and the fluid path extending between the first fluid feed slot edge and the first 
firing resistor s in oommunioation with a gubirtrat e aurfae e: 

receiving a first current at i ^p fir st firing resistor s dispos e d along tho firot fluid food 

heating the fluid received fiom the first fluid feed seweeslot in response to receiving 
the recoivod first current at the first firing resistors; 

receiving the first current from the first firing resistors en-at a reference conductor 
formed on the substrate under the fluid path in an area between the first fluid feed slot edge 
and the first firing resistors : and 

conducting a first part of the first current eft -through t he reference conductor as 
disposed between the first fluid feed aeweeslot edge and the first firing resistors. 

44. (Currently Amended) Themethodof claim 43, comprising: 
first firing resistor areas; and 

conducting a second part of the first current ett -throuah t he reference conductor as 
disposed between the first firing resistor areas. 

45. (Currently Amended) The method of claim 43, comprising: 
gating the first current through drive switches; and 
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conducting a second part of the first cmrent ee -through t he reference conductor m 
dispQSe_d_o ver a portion of the drive switches. 

46. (Currently Amended) The method of claim 4S, comprising conducting «-the.$econd 
part of the first current ett -throught he reference conductor along the entire length of the first 
fluid feed getse eslot . 

47. (Currently Amended) The method of claim 4S, comprising receiving the first current 
from the first firing resistors on opposing sides of the first fluid feed sew?e eslot. 

48. (Currently Amended) The method of claim 4S> comprising: 

receiving a second current at second firing resistors disposed along the first fluid feed 
souFe eslot: 

heating the fluid received from the first fluid feed aourc ea lot in response to receiving 
the roooivod s econd current at the second firing resistors; 

receiving the second current from the second firing resistors eci^the reference 
conductor; and 

conducting part of the second current ea -through t he reference conductor as.dispos6d 
between the first fluid feed sewe eslot edge and the second firing resistors. 

49. (Currently Amended) The method of claim 48, comprising: 

receiving fluid fre¥B -via a second fluid path at second firing resistors disposed along a 
second fluid feed seweeslot formed in the substrate, the second fluid feed slot h aving a 
second fluid feed seweeslpt edg e and the second fluid path extending between the second 
fluid feed slot edge and the second firing resistor s in communioation with th e substmt e 
Gurfooo ; 

receiving the first current at the second firing resistor sKlispos e d along tho oooond fluid 
food ooutoq ; 

heating the fluid received &oui the second fluid feed sewe eslot in response to 
receiving t he roooived fi rst current at the second firing resistors; 
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receiving the first current from the second firing resistors at therefCTcnce c onductor 
as fomied on the substrate under the second fluid path in an are a between the second fluid 
feed slot edge and the second firing resistors: and 

conducting a second part of the first current efi rthrough t he reference conductor as 
disposed between the second fluid feed seemslot edge and the second firing resistors. 

50. (Currently Amended) The method of claim 45 , comprising: 

receiving fluid ^^enf Hvia a second fluid p ath at second firing resistors disposed along a 
second fluid feed ^euneslot formed in the substrate, the second fluid feed slot h aving a 
second fluid feed oouroo slgt edg e and the second fluid path extending between the second 
fluid feed slot edge and the second firing resistor s in oommunioation with tho ouhotroto 
euffaee; 

receiving a second current at the s econd firing resistors ^ispos e d along tho oooond 
fluid food Qouroc ; 

heating the fluid received from the second fluid feed sowee^lfit in response to 
receiving t he rec e iv e d s econd current at the second firing resistors; 

receiving the second current horn the second firing resistors efi-at,the reference 
conducto r as formed on the substrate under the second fluid path in an area between the 
second fluid feed slot edge and the second firing resistors: and 

conducting part of the second current eft -through t he reference conductor as disposed 
between the second fluid feed geweeslot edge and the second firing resistors. 

51-55. (Cancelled) 

56. (Currently Amended) A fluid ejection device comprising: 
a substrate: 

a first fluid feed aeafe eslol Formed in the substrate : 

first vaporization chambers fluidically coupled to the first fluid feed oQurQ o slot via a 
fluid path : and 

a reference conductor disposed under a -thc fluid path in an area b etween an edge of 
the first fluid feed seure eslol and the first V£^>orization chambers. 

13 

PAGE 15/2rRCVDAT7n65:40:21 PM [Eastern DayEght 



07/06/2006 16:44 FAX 612 573 2005 



DICKE^BILLieaCZAJA P. A. 



@)Oie 



Amendment and Response 

Applicant: Joseph M. Targersoa et al. 

Serial No.: 10/827,030 

Filed: April 19, 2004 

Docket No.: 200210152-1 

Title: FLUID EJECTION DEVICE 



57. (OrigiTial) The fluid ejection device of claim 56 comprising: 

an isolation structure configured to isolate the reference conductor £rom fluid flowing 
through the fluid patiL 



58-63. (Cancelled) 
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